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(54) Copper-Alloy foil to be used for suspension member of hard-disc drive 

(57) The conductors, which are formed on a suspen- 
sion member of the hard-disc drive suspension is sub- 
jected to thermal expansion and shrinkage during the 
laminating process with a substrate via polytmide binder 
3. The tracking width of the suspension member is in- 
fluenced by the thermal expansion and shrinkage. In or- 
der to provide a copper-alloy foil, which can attain im- 
proved tracking width, the following ratio of thermal ex- 
pansion and shrinkage is adjusted in a range of from - 
0.1 to + 0.1% 



A(%)=(/-/ 0 )// O x100 

l 0 : the length of a specimen before heating 
at 330°C for 2 hours, and /: the length of a specimen 
after heating at 330°C for 2 hours. A(%) is measured in 
the direction parallel to the rolling direction. Further- 
more, the copper alloy foil consists of from 1 to 4.8% of 
Ni, from 0.2 to 1 .4% of Si, the ratio of Ni content relative 
to the Si content being adjusted to 2 to8, the balance 
being essentially copper and unavoidable impurities. 
The tensile strength is 650 MPa or more. The inclusions 
do not exceeding 10 pirn in size and fifty or less inclu- 
sions from 5 to 1 o jim in size should be limited to fifty or 
less per mm 2 of a cross section of the foil in the direction 
parallel to the rolling direction. 
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Description 

Technical Field 



[0001] The present invention relates to a copper-alloy foil having high strength and high conductivity, more particularly 
to a copper-alloy roil which can be used for the conductors on the suspension member of a hard disc drive and can 
transmit signals at high speed there through. 



Prior Art 



0002] A hard-disc drive is used in a memory device of a computer. The hard-disc drive comprises a magnetic head 
or reading the information recorded on a magnetic disc, and an arm member for supporting the magnetic head on the 
front end of such member. The arm member is made of stainless sheets and suspended at its rear end rotatably around 
a shaft and ,s hereinafter referred to as the suspension member. The suspension member is rotated around the shaft 
and is displaced toward a predetermined point, when reading the information on a magnetic disc and writing the infor- 
mation with the magnetic head. Input and output of the signal are thus performed. Recently, a hard disc is required to 
have enhanced information capacity and transmission speed of signals, to miniaturize and to increase reliability Con- 
sequently, the system includingthe suspension member and the magnetic head is requiredto increase the arrangement 
density of conductors, positional accuracy, electric conductivity, and the like. The tracking width of the hard-disc is at 
present 2 n m and the positional accuracy of a magnetic head is 0.2 |x m or less at present 
[0003] Referring to Figure 1 , a plane view at the front end of the suspension member of a hard-disc drive is illustrated 
Conventionally, wires are used for the conductors, which are aligned on the suspension member for supporting the 
magnetic head of a hard-disc drive. However, copper-alloy foils 1 can attain high dimensional accuracy, and the con- 
nection of conductors and the handling are easy. Furthermore, production cost is low as compared with the wires 
Therefore recent conductors, whteh are more frequently used than the conventional wires are the 1 8 u. m thick copper- 
alloy foils 1 , bonded on the suspension member 2 via resin 3 such as polyimide 

[0004] The suspension member is produced by the following process. First, a copper foil and a substrate such as 
an approximately 0 020 mm thick stainless-steel sheet (SUS 304 and the like) are thermally bonded via polyimTde to 
torn, a three-layer laminate structure. The laminate structure is then subjected to etching so as to remove specific 
portions ofthecopperfoil.thestainless-steelsubstrato 

having a predetermined shape and conductors is provided. The etching is carried out from both sides of the copper- 

Tl 1 1*? t J, I" 8 ' 66 '. SUbS,rate - A tW °-' ayer ' aminate ° f the C °PP er - ,oil and P°'y imide <™ °' *a stainless- 
steel substrate removed by etching, another two-layer laminate of polyimide resin and the stainless-steel substrate 
free of the copper-alloy foil removed by etching, and a three-layer laminate of the copper-alloy foil, the polyimide and 
the stainless steel substrate, are co-present in the post-etched member poiyimiaeana 
[0005] The following properties are required for the copper-alloy foil used for the conductors. First, high strength is 
required such that the foil does not deform or break during the production process of the laminated sheets and the 
assemblingproce^ 

2 f JT h T,k J thS Pr ° dUCti0n Pr ° CeSS ° f the ,aminate ' ,f such thermal ex P ansion and linkage do 

not match with the dimensional change of the polyimide and the stainless-steel sheet, copper-alloy foil deflects during 
the laminating process of the sheets or afterthe subsequent etching process. In this case, the dimensional accuracy 
of the suspension member of the hard-disc drive is detrimentally impaired. 

[0006] It is known to use a Cu-Ni-Si alloy for the electric and electronic parts. The production process of the Cu-Ni- 
b. alloy to be used for the electric and electronic parts proposed in Japanese Patent No. 2,651 122 is related to a 
production of copper alloy, which contains from 4.1 to 10 wt% of Ni, from 1 .0 to 1 .5 wt% of Si, 0.2 wt% or less of Mn 
and 1.0 wt /o or less of Zn, the S content being 15 ppm or less, the balance being Cu and unavoidable impurities The 
aJtoy is solution-heat treated by holding at 950 to 1 000'C for 1 minute or more, followed by cooling at a cooling speed 
of 1 0 C/second or more maintained at least in a region of from 300 to 600»C. Cold rolling is then carried out at 50% 
or more of the working degree. Heat treatment is carried out at a temperature of 450 to 550°C for 1 to 30 minutes The 
cold rol ng is then carried out at 30-80% of working degree. The heat treatment is then carried out at 380 to 440 »C 

l° t r in°, ^T^JO* tW °" Sta9e h6at trSatment iS Carri6d ° Ut in this P rocess - That is - the P recedin 9 ^at treatment 
at 450 to 550 C and the succeeding heat treatment at 380 to 440 °C are carried out for the following reasons Pre- 
cipitation is promoted and recrystallization Is Induced in the preceding heat treatment. Fine precipitates are formed so 
as to enhance the strength and electric conductivity in the succeeding heat treatment. The cold working is carried out 
before each heat treatment for the following reasons. The cold working before the first heat treatment aims to promote 
the recrystallization in the first heat treatment. The cold working before the second heat treatment aims to induce the 
work hardening and to promote the recrystallization in the second heat treatment. The properties described in Japanese 
latent No. 2,651,122 are tensile strength, elongation and electric conductivity. Neither the coefficient of thermal ex- 
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pansion nor thermal expansion and shrinkage are described in such Japanese patent.. 
Problems to be solved by Invention 

[0007] The present inventors carried out researches to determine how the copper-alloy foil, the stainless-steel sub- 
strate and polyimide expand orshrink due to heat treatment. As a result, it was discovered that thermal expansion and 
shrinkage of the copper-alloy foil and the stainless-steel substrate are irreversible. That is, when these materials are 
subjected to the heating and cooling cycle, and are reverted to the initial temperature, the dimension of these materials 
is not reverted to those before the heating cycle. These materials may, therefore, occasionally expand and occasionally 
shrink, as compared with the original dimensions. As a result of further research, it was discovered that the irreversible 
dimensional change of the copper alloy is related to a diminishing process of the lattice defects introduced due to the 
rolling. That is, while the lattice defects diminish due to heating, the dimensional change occurs 
[0008] Ideally, the constituent members of the suspension member, i.e., the copper-alloy foil, the stainless-steel 
substrate and polyim.de should have identical thermal expanding and shrinking characteristics. No deflection then 
occurs. Practically, the thermal expanding and shrinking characteristics of these materials are different from one an- 
other. There ore, if the strains of these materials are balanced in the three-layer laminatestructure, there is no deflection 
Even .f the strains of these materials are balanced underthis state, when the three-layer laminate is etched the strains 
become unbalanced so that a longitudinal deflection occurs. In the case of a recent suspension member of the hard 
disc drive, even a small deflection results in failure of the tracking performance because high dimensional accuracy is 

IXh ! 'IT ma9netiC head ' There, ° re ' in ° rdert ° attain high *"ensional accuracy, the thermal expansion 
fn„n« , 96 c °PP er - all °y foil must be strictly controlled to match those of the stainless steel and polyimide 
ST 1 .- 5 m f ° StC j aseS ' the '""Spinal direction of the suspension members is set perpendicularto the rolling direction 
in the light of productivity. It is, therefore, occasionally unsatisfactory to control the dimensional change only in the 
direction parallel to the rolling direction. The suspension member may occasionally deflect, unless the thermal expan- 
sion and shrinkage in the direction perpendicular to the rolling direction are controlled together. 

Means for Solving the Problems 

[0010] The present inventors made an extensive study to achieve the objects described above and focused on copper 
alloys having high strength. When a copper-alloy foil provided by the present inventors is used for the conductor siroc- 

hl'hilh S et uspe " s,0 T n h memb k er of the hard d isc drive, the dimensional change can be strictly controlled without impairing 
the high strength. The etching property is also improved. 

The Cu-Ni-Si alloy, which is the focus of the present inventors, is known as a precipitation-type high-strength copper 
alloy. The present inventors researched this alloy and obtained the following knowledge 

[001 1] The present invention relates to (1 ) copper-alloy foil to be used for a suspension member of a hard-disc drive 
consisting by mass percentage, of from 1 to 4.8% of Ni, from 0.2 to 1 .4% of Si, the ratio of Ni content relative to the 
S conten being adjusted to 2 to 8, the balance being essentially copper and unavoidable impurities, having 650 MPa 
or more of tens.le strength, and including inclusions not exceeding 10 u m in size and fifty or less inclusions from 5 to 

I iTJn i'o/T t LT 0, 3 Cr °! S S ?!!° n ° f the f0 " in the direction parallel t0 the rollin 9 direction - and exhibiting from- 
0.1 to + 0.1 h of the following ratio of thermal expansion and shrinkage measured in the direction parallel to the rolling 

to wSth f °? CUmn h 9 and « ub8e 1 uent t0 hefltin 9 at 330 ° C 2 hours, corresponding to the heating condition 
to which the foil is subjected in the thermal pressure bonding with polyimide. 



45 A(%)=(/-/ 0 )// 0 x100 
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/<) : the length of a specimen before heating 
the length of a specimen after heating 



/: 



[0012] The present Invention also relates to (2) a copper-alloy foil to be used for a suspension member of a hard- 
disc drive, consisting, by mass percentage, of from 1 to 4.8% of Ni, from 0.2 to 1 .4% of Si, from 0.005 to 2% In total 
of at least one element selected from the group consisting of Mg, Zn, Sn, Fe, Ti, Zr, Cr, Al, Mn, Ag and Be the ratio of 
Ni content relative to the Si content being adjusted to 2 to 8, the balance being essentially copper and u avoTdable 
impunties having 650 MPa or more of tensi.e strength, and including inclusions not exceeding Su m in size a d fl 
or less inclusions from 5 to 10 u m in size per mm^ of a cross section of the foil in the direction parallel to the ol nq 

££. 'T^ I'' I" 9 "i 1 1 ° + 01% °' thS f0 " 0Win9 rati ° themial expansion and shrinka 9e measured n he 
d.recbon parallel to the rolling direction and occurring prior and subsequent to heating at 330°C for 2 hours corre- 
sponding to the heating condition to which the foil is subjected to thermal pressure bonding with polyimide ' 
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/ 0 : the length of a specimen before heating 
/ : the length of a specimen after heating 



[0013] Desirably, the ratio of thermal expansion and shrinkage A prior and subsequent to heating at 330°C for 2 
hours, corresponding to the heating condition to which the foil is subjected tin the thermal pressure bonding with polv- 
imide, is from-0.02 to + 0.04% in the direction perpendicular to the rolling direction, in addition to the range mentioned 



55 



Mode of Operation 

(Ratio of thermal Expansion and Shrinkage) 



[0014] As described hereinabove, lattice defects are introduced into the material, when it is deformed during the 
rollmg and the lattice defects diminish when heated. The thermal expansion and shrinkage of a copper-alloy foil irre- 

Zi ? Tf\ Wh . Gn V? C °° ,ed SUCh irreversible chan 9 e js attributable to the diminishing process of 

the lattice defects. In addition, dimensional change of the copper-alloy foil should match the thermal expansion and 
shrinkage of the other constituent materials of the laminate, i.e., the polyimide and stainless steel. The shape of a 
suspension member can thus be improved. Specifically, when the foil is heated at 330*C for 2 hours corresponding 
to the heating in the thermal pressure bonding with polyimide, the dimensional change of a foil is measured prior and 
subsequent to the heating in the direction parallel to the rolling direction. This dimensional change is expressed by the 
following ratio of thermal expansion and shrinkage A(%) and should range from - 0.1 to + 0.1%. 



A(%)=(/-/ 0 )// 0 X100 

/ 0 : the length of a specimen before heating 
30 1 : the length of a specimen after heating 

E23*7Ir n . the ■? m ? nSi ° nal Chan9e A(%) iS lGSS tha " " 01% ' the c °PP er - a »°y f °i' brinks to such considerable 
I t ? 8 L ? S " \ generated in the Pooling copper-alloy, while compression stress is generated in 
the s arnless steel and poly.m,de. Even under such condition the three-layer laminate does not deflect, provided that 
35 the stress is balanced m the laminate. However, when any .ayer is removed by the etching mentioned above, deflection 
may occur. On the other hand, when the dimensional change A(%) is more than + 0.1%, stress opposite to that the 
above-descnbed generates. Deflection may occur also after the etching. The dimensional change A(%) should, there- 
fore, be controlled in the range of- 0.1 to + 0.1%. 

E?„ 1 ? h SinC l tH ! lattiCe defeCtS ° f the ma,erial introduced °y * e filing are oriented in a certain direction, the dimen- 
s ona change behav.or Is dependent upon the directions parallel and perpendicular to the rolling direction. The dimen- 
sional change A(%) perpendicular to the rolling direction should be controlled in a range of f rom-0 02 to + 0 04% 
0017] The characteristics of dimensional change mentioned above results from the final rolling under specified work- 
mg degree and subsequent stress-relief annealing under a specified condition. When the working degree of the final 
cold rollmg ,s very high, a large amount of lattice defects is introduced in the material such that the dimensional change 
occurs, even .f the stress-relief annealing is carried out. The dimensional change cannot be controlled within the re- 
quired range. The working degree for attaining improved dimensional change is 95% or less. In addition, the stress- 

* ? 9 ' 18 CarTied ° Ut after the ,inal rollin 9' should be carried * 200 to 400*C, preferably from 250 

to 350°C, for 30 minutes to 5 hours, preferably for 1 to 4 hours. 

so (Alloy Composition- Ni and Si) 

S 0 M 8 L N di and ? Til! 0 * ?'"!? el8mentS in the a " 0y and are SffeCtive f0r lengthening the alloy. Noticeable effects 
of Ml and Si reside in the point that they mutually form precipitates composed of Ni 2 Si, and hence greatly strengthen 
the alloy and greatly enhance the electric conductivity. However, when the Ni content is less than 1 % (the percentage 
Sn 3 ^ C ° mp °f lon . is mass % ' unless "thorwise specified), or when the Si content is less than 0.2%, the resultant 

SSS-J 6 ! "1 T k, deS ' red ,eVe '' regard,6S$ ° f WhG,her another element is added ,0 a « aln a c ^P'ox 
addrtrve effect. When the Ni content is more than 4.8% or the Si content is more than 1 .4%, the electric conductivity 

» senously lowered. In addition, coarse Ni-Si particles, which do not contribute to the strengthening, are formed in the 
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material, resulting in rupturing of the material after rolling, generation of pinholes and the like. As a result the productivity 
is lowered. Therefore, the Ni content is set from 1 to 4.8%, and the Si content is set from 0.2 to 1 .4%. In addition in 
orderto furthermore enhance the electric conductivity after the aging treatment, the ratio of the Ni and Si atomic contents 
in the material should be close to that of the stoichiometric composition of Ni 2 Si. The ratio of Ni content relative to the 
conductlvlti C ° ntent C ° ntent) fe Pre,erably fr ° m 2 10 8 ' m0St P referablv 4, so as to furthermore enhance the electric 

(Alloy Composition - Mg, Zn, Sn, Fe, Ti, Zr, Cr, Al, Mn, Ag or Be) 

[0019] Each of these components is effective to improve the strength of the Ni - Si based copper alloy. Amonq 
hem Zn is also effective to improve the heat resistance of the solder joint, and Fe is effective to refine the structure 
ir, addit.on, Mg, Ti, Zr, Al and Mn are effective to improve the hot-rolling workability, because these elements have 
strong affinity to sulfur and form a sulfur compound, thereby mitigating the segregation of sulfur in the ingot's grain 
boundar.es and hence preventing cracks from occurring during the hot rolling. When the total content of Mg Zn Sn 
l-e, Ti, Zr, Cr, Al, Mn, Ag and Be is less than 0.005%, the above-mentioned effects are not obtained. On the other hand' 
when the total content is more than 2%, the electric conductivity is seriously lowered. These contents are therefore' 
set in a range of from 0.005 to 2%. ' l " B,elore ' 

(Tensile Strength) 

[0020] The tensile strength must be 650 MPa or more so as not to generate deflection or deformation of a foil The 
tensile strength has almost no directional property and should satisfy the above-mentioned value in any direction par- 
allel and perpendicular to the rolling direction of a specimen. P 

25 (Inclusions) 

[0021] The term "inclusions" herein collectively indicates any particles observed by an SEM observation of the matrix 

I!b™^t t^^ , , e f th ? reCipi,ateS ' WhiCh arC f ° med dUe t0 the P^P^tion taction in the solid-phase matrix 
subsequen to the solidification process. When a Cu-Ni-Si alloy is cast, it is cooled after solidification, and the precip- 

™ ° CCUr . DL ? 9 C °° lin9 Pr ° CeSS aft6r the h0t - r °" in9 and durin 9 the a 9 if,a the Precipitation may 

oZ'J a , thf k T ° * e , 9enera " y coarse Cf y stals . which a re formed due to segregation in the solidification 
process at the casting The particles may further be such impurities as oxide and sulfide, which are formed due to the 

te S.IS^^ dla T5Lf ^ 11,0 minimum circle, In which each inclusfon fs Included. The "number of fncluslons" herein 

ZS^^Z^Z I T ? r teria ' at ' tS «°— P-™" to the rolling direction and an actual 
count of the number of inclusions. Such number is expressed per mm2 

m TL not ITTT^l 5? Sma " ° rdSr t0 pr ° Vide the necessary stren 9th- Coarse inclusions more than 10 a 
m in size not only do not contribute to strengthening, but also particu.ar.y large inclusions impair the etching property 

mpa.r ng the productivity. In order not to incur such drawbacks, the coarse inclusions must be 10 u m In size at the 
largest, and the number of inclusions from 5 to 1 0 p m in size must be fifty/mm* or less 
[0023] The present invention is hereinafter described in detail. 

[Examples] 

[0024] Copper alloys having various compositions as shown In Table 1 were melted in a high-frequency melting 

o obTn ll « h P * V 6 ' 6 ^ jeCted l ° SCa ' Ping t0 rem ° Ve SCalSS ° n their surface and were then cold rolled 
to obtain 1 mm thick sheets. Solution heat treatment was then carried out at 800 to 950 «C for 1 0 minutes. Cold rolling 

ZifZZT T \ ^ th <? ickness to that Predetermined so as to enabie adjustment of the working degee 
, he final cokl roj.ng. Aging was then carried out at 400 to 600 -C for 5 hours. The final cold rolling was then earned 
out to obtain 0.01 8 mm truck foils. The foils were stress-relief annealed at 1 50 to 500"C for 1 hour 

5 ™ r ? a t rd t0aaC , h a " 0y ' 0il ' " S,rength " ' " electri ° conduct ^ Property" , "dimensional change" and "inclu- 
sions were evaluated. The "strength" was evaluated by the tensile test in terms of the tensile strength The "electric 

and 8Va ' Uated in termS 0f the elect rfc conductivity. With regard to the "ratio of thermal exchange 

dire ?« Th 9 , ' SP t TT! 150 X 12 7 mm in S ' 2e W6re CUt the dlrections P arallel and Perpendicular to the rolling 
direction. The longitudinal direction of the specimens is equal to the ro.ling direction in the case of specimens parallel 
to the rolling direction, while the longitudinal direction of the specimens is perpendicular to the rolling directionThe 
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case of specimens perpendicularto the rolling direction. The distance between the marks atthe predetermined positions 
was measu red by means of a three-dimensional coordinate digitizer. The distance between the marks was again meas- 
ured after heating at a temperature of 300'C at the lowest and 330'C at the highest and for a time period of 1 hour at 
the shortest and 2 hours at the longest. The dispersion of measured value in these temperature- and time- ranges fell 
within the error of measurement. The measured values of the size before and after heating provided the dimensional 
change. Regarding the "inclusions" , the surface of specimens were mirror-polished and then measured by an SEM 
of 5000 magnifications. The number of inclusions per mm 2 in size of 5 u. m or more was counted 
[0026] Foils 0.018mm in thickness, 450 mm in width and 5000 m in length were produced. Occurrence of rupture 
during the rolling process and generation of pinholes in the final foils were observed to evaluate "productivity" In the 
case of non-occurrence of rupture, the evaluation is made as O, while in the case of occurrence of rupture the evaluation 

peMOoT X f f | r69ard t0 " Pinh0l6S " ' nUmbef 0< Pinh °' eS 0 5 mm ° r m ° re Size generated was coun,ed 
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[0027] The evaluation results are shown in Table 2. When comparing Comparative Alloy 1 with Inventive Alloys the 
strength of the former is inferior to that of the latter, because of low Ni content. Since Comparative Alloy 2 has high Si 
content, its electric conductivity is inferior to that of Inventive Alloys. Since Comparative Alloy 3 has content of auxiliary 
element(s) exceeding the range of the present invention, the electric conductivity is inferior to that of the present in- 
vention. Since Comparative Alloy 4 is stress-relief annealed at high temperature, its strength is inferior to that of In- 
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ventive Alloys. Since Comparative Alloy 5 is stress-relief annealed at low temperature, the dimensional change due 
to heating is large. In Comparative Alloys 2, 4 and 5, since the number of inclusions is large, rupturing occurs in the 
production process and the number of pinholes generated is large. In Comparative Alloy 6, since the working degree 
at the final rolling is greater than that of the inventive value, the dimensional change in the direction perpendicular to 
rolling direction is increased. In Comparative Alloy 7, since the Ni content exceeds the appropriate range the electric 
conductivity is low, and the number of inclusions is increased. As a result, rupture is incurred, and the generation of 
pinholes is increased. In Comparative Example 8, since the Si content is low, the strength is lowered. 

Effect of Invention 

[0028] As is described hereinabove, the copper-alloy, foil according to the present invention has high strength and 
electric conductivity and a small dimensional change due to heating as compared with prior art. In addition the form- 
ab.Hty is not impaired by the inclusions. The copper alloy foil according to the present invention is, therefore appropriate 
as the conductors of a suspension member of the hard-disc drive. 

[Brief Explanation of Drawings] 

[0029] The figure is a plane view of the suspension member of a hard-disc drive. 
Claims 

1. Copper-alloy foil to be used for a suspension member of a hard-disc drive, consisting, by mass percentage of 
from 1 to 4.8% of Ni, from 0.2 to 1 .4% of Si, the ratio of Ni content relative to the Si content being adjusted to 2 
to8, the balance being essentially copper and unavoidable impurities, having 650 MPa or more of tensile strength 
and including inclusions not exceeding 1 0 p m in size and fifty or less inclusions from 5 to 10 p. m in size per mm* 
of a cross section of the foil in the direction parallel to the rolling direction, and exhibiting from - 0 1 to + 0 1% of 
the following ratio of thermal expansion and shrinkage measured in the direction parallel to the rolling direction 
and occurring pnor and subsequent to heating at 330'C for 2 hours, corresponding to the heating condition to 
which the foil is subjected in the thermal pressure bonding with polyimide. 

A(%) = (/-/„) /l 0 x 100 

l Q : the length of a specimen before heating 
/: the length of a specimen after heating 

2. Copper-alloy foil to be used for a suspension member of a hard-disc drive, consisting, by mass percentage of 
from 1 to 4.8% of Ni, from 0.2 to 1 .4% of Si, from 0.005 to 2%, in total, of at least one element selected from ihe 
group consisting of Mg, Zn, Sn, Fe, Ti, Zr, Cr, Al, Mn, Ag and Be, the ratio of NI content relative to the Si content 
being adjusted to 2 to 8, the balance being essentially copper and unavoidable impurities, having 650 MPa or more 
of tensile strength and including inclusions not exceeding 10 p. m in size and fifty or less inclusions from 5 to 10 
Hirn in size per mm* of a cross section of the foil in the direction parallel to the rolling direction, and exhibiting from 
- 0.1 id + 0.1% of the following ratio thermal expansion and shrinkage measured in the direction parallel to the 
rolling direction and occurring prior and subsequent to the heating at 330'C for 2 hours, corresponding to heating 
condition, to which the foil is subjected In the thermal pressure bonding with polyimide 



A(%)= (/-/„) // 0 x 100 



/ 0 : the length of a specimen before heating 
/ : the length of a specimen after heating 



Copper-alloy foil to be used for a suspension member of a hard-disc according to claim 1 or 2, wherein the ratio 
of thermal expansion and shrinkage ratio A prior and subsequent to to heating at 330«C for 2 hours, corresponding 
to heating condition, to which the foil is subjected to thermal pressure bonding with polyimide, Is from - 0 02 to + 
0.04% ,n the direction perpendicular to the rolling direction, in addition to the range mentioned above 
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